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ABSTRACT
INTRODUCTION: The ue of preformed metal crowns in minimally invasive methods of treatment, like 
the Hall technique, provides the option for these constructions to be used in daily outpatient practice in 
children with a small number/single carious lesions and negative attitude, who otherwise must be treated 
with pharmacological control of the behavior.
AIM: The aim of this article is to investigate the opportunity for treatment of the approximal dentin caries/
asymptomatic closed pulpitis with primary metal crowns (PMCs) using the Hall technique.
MATERIALS AND METHODS: The child’s level of cooperation was assessed before the treatment using 
the Frankel scale. In this study a preformed metal crowns was used - Stainless Steel Primary Molar Crowns 
(3M ESPE™), placed using the Hall technique. The paraclinical method of diagnostics and follow-up was seg-
ment x-rays of the crowned teeth – bitewing technique.
RESULT: A 5 -year old clinical case with an approximal carious lesion on tooth 84 is presented. Objec-
tive clinical criteria refer to asymptomatic closed pulpitis. Diagnostic radiograph has been made before the 
crown application. After two-year follow-up the x-rays show deposition of tertiary reactive dentin in the 
change of pulp chamber volume. The reaction of the pulp is clearly visible.
CONCLUSION: The Hall technique is a great alternative option for caries management and even for treat-
ment of asymptomatic closed pulpitis especially for negative patients. In addition the longevity of PMCs 
overwhelms significantly the other filling materials and prevents secondary caries.
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INTRODUCTION
Nowadays it is proven that the dental practitio-
ners may provide long-term restoration sealing the 
caries with minimal or even without any excava-
tion of the carious mass (1,2). While making a clin-
ical decision it is important to assess the amount of 
preserved hard tooth tissues, the level of root resorp-
tion – at least 3/4 of the root length, existence of al-
veolar bone above the germ of the permanent tooth 
Milena Georgieva-Dimitrova
Scripta Scientifica Medicinae Dentalis, 2019;5(1):52-58
Medical University of Varna
53
and clinical condition of the other teeth in the oth-
er quadrants (3,4,5). In children with high caries risk 
the carious process runs fast and very aggressively. In 
most of the cases it is followed by a pulpal inflamma-
tion, which requires endodontic treatment and resto-
ration with preformed metal crowns or even extrac-
tion and placement of space maintainers (6,7,8). The 
indications for conventional fillings in primary den-
tition are relatively limited due to the two extreme 
methods of treatment: non-operational (preventive) 
treatment and the severe forms of caries with signif-
icant destruction of the hard tooth tissues (9). Some 
of the filling materials are not that effective regarding 
the carious process and eventually lead to the occur-
rence of secondary caries, as they leave the tooth sur-
face unprotected and the borders of the fillings are 
uncovered and exposed to the conditions in the oral 
cavity (10). Preformed metal crowns cover all risk ar-
eas and that way decrease the risk of secondary caries 
(11). Another main reason for the failure of some of 
the filling materials is their fallout or the endodontic 
complications (12,13). The main focus is on the ap-
proximal carious lesions, where the restorations ex-
perience these complications more often. In occlusal 
carious lesions almost every filling material is suc-
cessful (14).
The use of preformed metal crowns in minimal-
ly invasive methods of treatment like the Hall tech-
nique, provides the option for these constructions to 
be used in daily outpatient practice in children with 
a small number/single carious lesions and negative 
attitude, who otherwise must be treated with phar-
macological control of the behavior (15,16). Out of 
all restoration materials they are the most durable in 
time in regard to the mechanical resistance and must 
be an option of choice for the restorations of decidu-
ous dentition, especially in children with high car-
ies risk (17).
AIM
The aim of this article is to investigate the op-
portunity for treatment of the approximal dentin 
caries/asymptomatic closed pulpitis with primary 
metal crowns (PMCs) using the Hall technique.
MATERIALS AND METHODS
The child’s level of cooperation was assessed 
before the treatment using the Frankel scale. In this 
study a preformed metal crown was used - Stainless 
Steel Primary Molar Crowns (3M ESPE™), placed 
using the Hall technique. This technique includes: 
choice of the proper size of the crown, filling it with 
glass ionomer cement (GIC), positioning and ce-
menting, removal of the excess cement, final place-
ment, revision and cleaning. The paraclinical meth-
od of diagnostics and follow-up was segment x-rays 
of the crowned teeth – bitewing technique. Those x-
rays must be taken before the crown placement and 
for follow-ups on the first and second year - after the 
crown application. We followed-up for: normal phys-
iological root resorption of the crowned primary 
tooth, pathological periapical and furcation changes 
in the underlying bone, internal and external patho-
logical root resorption, pathological resoption of the 
interdental and interradicular bone. Control visita-
tion were set on the 6th, 12th month and every year 
until the exfoliation of the tooth.
RESULT
A 5-year-old girl came to the dental clinic for a 
prophylactic visitation. The visual age confirmed the 
real one. Cooperative assessment was done before the 
treatment using the Frankel scale:
  Rating 1: Definitely Negative – refusal of treat-
ment, forceful crying, fearfulness or any other 
overt evidence of extreme negativism
  Rating 2: Negative – reluctance to accept treat-
ment, uncooperativeness, some evidence of 
negative attitude but not pronounced.
  Rating 3: Positive – acceptance of treatment; 
cautious behavior at times; willingness to com-
ply with the dentist, at times with reserva-
tion, but patient follows the dentist’s directions 
cooperatively.
  Rating 4: Definitely Positive – good rapport 
with the dentist, interest in the dental proce-
dures, laughter and enjoyment.
We received information about the child’s be-
havior from the parent by filling out an anonymous 
questionnaire.
The child fulfilled the criteria for negative be-
havior – unwillingness towards the dental treatment, 
non-cooperative, but not that clearly expressed, 
spontaneous rejection of the treatment.
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The caries risk assessment was based on the 
clinical examination, registration of the dental sta-
tus (dmft index), active carious lesions and anamne-
sis using the American Academy of Pediatric den-
tistry (AAPD) tool, according to which the following 
risk factors have been assessed: frequency of carbo-
hydrate intake, level of the oral hygiene, caries activ-
ity in parents, social status, protective factor – fluo-
ride prophylaxis.
After the intraoral examination one irreversible 
active carious lesion was diagnosed on tooth 84. The 
lesion was active, approximal, reaching the inner half 
of the dentin. The objective symptoms was a relative-
ly large class II carious lesion on tooth 84. The lesion 
was filled with food debris and soft, mild and moist 
dentin. During examination a provoked pain was es-
tablished which faded away in less than 20 seconds 
after the irritation. There were no symptoms of ir-
reversible pulpal inflammation, fistula or patholog-
ical mobility. There was no pain on vertical percus-
sion. No pain on palpation in the apical area was reg-
istered (Fig. 1).
Preliminary diagnostic radiography was done, 
helping for better assessment of the carious extension 
and its depth (Fig. 2). There was no radiography evi-
dences for pathological periapical changes. No com-
munication with the pulp chamber was visible on the 
x-ray and there was a presence of a slight layer of den-
tin above the pulp. No resorption of the interradicu-
lar bone, neither internal and/or external pathologi-
cal root resorption was observed.
The child definitely refused the use of rotary 
instruments and local anesthesia. The patient was 
negative so we decided to use the Hall technique as 
a method for caries management. In this clinical 
case PMC was used - Stainless Steel Primary Molar 
Crowns (3M ESPE™).
Tooth 84 was prepared for the crown applica-
tion by cleaning the plaque and the food debris from 
the cavitated carious lesion.
Technique of Crown Application:
As step 1 a proper size of crown was chosen. 
At the beginning different sizes of PMCs were tried 
on to find one that covered the occlusal surface of 
the tooth but did not impinge on the teeth on either 
side, and there was no feeling of ‘spring back’. In this 
case there was no need of orthodontic separators. 
The PMC was not pushed through the contact points 
(Fig. 3).
After the choice of a proper size of crown, its 
filling with GIC followed. GIC was mixed with nor-
Fig. 1. Approximal carious lesion on tooth 84
Fig. 2. Diagnostic radiograph before crown application
Fig. 3. Crown selection
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mal creamy consistency as when fixing individually 
designed crowns. The cement was placed in the pre-
formed crown almost to the brim. The cement had to 
be positioned from the base to the brim of the crown 
to cover its walls. A resin modified GIC was used in 
this case. 
Before placing the crown over the tooth it was 
well isolated with cotton rolls. The crown was  placed 
evenly over the tooth and engaged in the approximal 
contact points using finger pressure to secure its po-
sition. While using a cotton roll or cotton wool, the 
child was asked to clench her teeth tightly fitting the 
crown to the tooth. Then it was  carefully checked 
whether the crown was positioned evenly (Fig. 4). If 
necessary the clinician may fix the crown by strong 
pressure with their finger.
Immediately after fixing the crown child was 
asked to open her mouth to check positioning and 
remove excess cement while still wet. After careful 
evaluation of the position of the crown even while 
the cement was still soft, the child was instructed to 
bite down again with or without cotton (cotton wool) 
roll. It is likely that some more glass-ionomer would 
be extruded. The child should keep pressure on until 
the cement has set, to prevent the crown from rising 
back up and possibly compromising the seal. A fi-
nal check of the crown was made and any excess ce-
ment was removed with hand excavator. Dental floss 
can be used to remove cement on approximal surfac-
es. The blanching of the gingiva usually disappears 
within minutes. The expectations were that the min-
imal occlusal discrepancy would be normalized after 
a few weeks (Fig. 5).
Alongside with the treatment, during the con-
trol visitations, every child is being trained to im-
prove its oral hygiene by motivation and remotivation 
and different forms of fluoride prophylaxis are also 
included (gels, varnishes and sealants). The follow-
up visitations are set at every 6 months for a 2-year 
period with evaluation of the objective and subjective 
condition of the child, control radiographs, and pho-
to documentation. The crown, roots of the tooth and 
the alveolar bone of the lower or upper jaw are visible 
Fig. 4. Crown application
Fig. 5. Occlusion check right after crown application
Fig. 6. Control radiograph 1 year after the treatment. The 
reaction of the pulp is clearly visible. Reactive dentin is 
formed in change of pulp chamber volume
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on the control radiographs. It is checked for: normal 
physiological root resorption, pathologic periapical 
and furcation changes, internal and external patho-
logical root resorption, pathological resorption of the 
interdental and interradicular bone.
Despite that the crown on tooth 84 did not 
reach the apical area of the carious lesion, clinically 
and radiographically there were no visible complica-
tions of the carious process. The treatment was con-
sidered as successful (Fig. 6).
A two-year follow-up with x-ray in this case 
showed formation of tertiary dentin. The pulp cham-
ber was relatively reduced. No clinical symptoms 
such as fistulae, abscess and swelling or any subjec-
tive complaints were established (Fig. 7).
Control radiograph was done two years after 
the crown application. The orifice of the distal root 
canal was obliterated. The tooth was vital. Normal 
root resorption continued. No clinical symptoms 
(pain, fistula, abscess) were observed. No patholog-
ical changes in the alveolar and interradicular bone 
were registered. There were no complaints from the 
patient concerning the occlusal vertical dimension 
(OVD) and temporo-mandibular joint.
The case was followed-up until the 4th year after 
the crown application during the child’s follow-up 
visitations. The child had no complaints, the tooth 
was liable to physiological exfoliation and was with 
2nd rate of mobility (Fig. 8).
DISCUSSION
The high prevalence of the caries in childhood 
age has been prove in many (18-25).  Among 5- and 
7-year-old children the most affected group of teeth 
are the primary molars, and the most common type 
of caries is the approximal (18,26,27). Complicated 
caries is one of the main reasons for premature loss 
of primary teeth in childhood age (7). The data re-
ceived by Andreeva for children with premature loss 
of teeth show that at least half of the children have 
fear from dental treatment. She examines and assess-
es the behavior of the children using the Frankel scale 
and reports that the majority of children are slight-
ly negative (8). The conventional excavation of deep 
carious lesions followed by fillings carries a high risk 
of endodontic complications, especially in cases with 
fractured marginal occlusal ridge (10,12,13,28).  The 
use of conventional materials requires strict proto-
col of application as well as the use of rotary instru-
ments for caries excavation, which is hard to accept 
by the children (29,30). The lack of cooperation from 
the children is often the reason for dental treatment 
under general anesthesia (31,32). 
New approach for treatment of primary mo-
lars with PMC is implemented by Evans et al. (33). 
The metal crowns are cemented without previous 
excavation of the caries or preparation of the tooth, 
and without necessity of local anesthesia. One of the 
Fig. 8. Intraoral view after 4 years
Fig. 7. Control radiograph two years after the treatment
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main indications for the Hall technique is non-coop-
erative children, who hardly accept the conventional 
methods of treatment, which require local anesthesia 
(34). PMCs provide excellent sealing of approximal 
caries lesions of the primary molars and this way the 
carious process may be arrested (15,17). In the litera-
ture there is data that the Hall technique is similar to 
indirect pulp capping, where a thin layer of carious 
dentin is left and sealed with definitive filling (34). 
The Hall technique is performed without application 
of local anesthesia (15) and after previous diagnos-
tic x-ray and medical history excluding eventual pulp 
pathology (6,35).  Segment bitewing x-rays are taken 
before crown placement and to follow-up the result 
of the treatment (17,36,37,38). 
At the moment long-term researches are going 
on in the UK, Australia and Asia and their results 
may change the recommendations for the use of this 
technique (6). 
CONCLUSION
The Hall technique is a great alternative op-
tion for caries management and even for treatment 
of asymptomatic closed pulpitis especially for nega-
tive patients. In addition the longevity of PMCs over-
whelms significantly the other filling materials and 
prevents from secondary caries.
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